BcPMI2, isolated from non-heading Chinese cabbage encoding phosphomannose isomerase, improves stress tolerance in transgenic tobacco.
Phosphomannose isomerase (PMI) is an enzyme that catalyses the first step of the L-galactose pathway for ascorbic acid (AsA) biosynthesis in plants. To clarify the physiological roles of PMI in AsA biosynthesis, the cDNA sequence of PMI was cloned from non-heading Chinese cabbage (Brassica campestris ssp. chinensis Makino) and overexpressed in tobacco transformed with Agrobacterium tumefaciens. The AsA and soluble sugar contents were lower in 35S::BcPMI2 tobacco than in wild-type tobacco. However, the AsA level in BcPMI2-overexpressing plants under stress was significantly increased. The T1 seed germination rate of transgenic plants was higher than that of wild-type plants under NaCl or H2O2 treatment. Meanwhile, transgenic plants showed higher tolerance than wild-type plants. This finding implied that BcPMI2 overexpression improved AsA biosynthetic capability and accumulation, and evidently enhanced tolerance to oxidative and salt stress, although the AsA level was lower in transgenic tobacco than in wild-type tobacco under normal condition.